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PREFACE 


These  excellent  NOAA  Western  Region  Technical  Attachments  have  been  reprinted 
with  permission.  AWS  detachments  located  within  the  western  portion  of  the  United 
States  should  find  these  reports  useful  and  it  is  for  them  that  USAFETAC  has 
published  this  Technical  Note.  Distribution  has  been  limited  to  AWS  wing  and 
squadron  headquarters  and  AWS  detachments  in  the  western  United  States. 

Every  effort  has  been  made  to  reproduce  the  figures  as  clearly  as  possible. 
However,  the  original  figures  were  not  generally  of  good  enough  quality  to  read 
them  in  detail.  The  figures  should,  however,  indicate  general  synoptic  and 
upper-air  patterns. 

This  technical  note  is  the  last  one  of  a series  that  covers  weather  in  the 
four  seasons  in  the  western  United  States.  Additional  copies  can  be  obtained  from 
USAFETAC/ CBT , Scott  AFB , IL  62225. 
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Wi-::  T; :.<N  REG  UN  TECHNTCAi.  ATTACHMENT 
No  ve  tribe  r ?7  1973 

NO.  73-4? 


DECEMBER  WEATHER  PATTERNS 

Iiecemlior  is  the  month  when  Mother  Nature  pulls  out  all  the  meteorological  stops. 
In  some  ways.  It  Is  easier  on  forecasters  than  November  because  there  is  not  too 
much  difference  from  the  type  of  weather  regimes  that  have  been  handled  in  No- 
vember, especially  the  Latter  half  of  that  month.  Also,  because  of  the  frequen- 
cy of  severe  weather  conditions  in  December,  there  are  more  objective  studies 
available  for  guidance  [1]  [2]  [3]  [4]  [5].  One  of  the  major  forecast  problems 
Is  that  there  are  more  frequent  significant  disagreements  between  the  barotroplc 
and  O-layer  500-mb  prognoses,  and  it  must  be  decided  what  weight  to  give  each  of 
them  on  a given  day. 

1 . Upper  Air 

a)  Mo rma  1 Pat te ms : The  normal  December  500 -mb  flow  is  given  ir.  figure  1. 
The re  Is  very  little  change  over  the  eastern  Pacific  and  western  United 
States.  The  biggest  change  is  along  the  coast  of  Asia,  where  the  cold- 
air  production  in  Siberia  results  in  a strengthening  and  more  southerly 
position  of  the  jet  stream.  This  results  in  the  westerlies  being  more 
eccentric  than  in  November. 

j The  24-hour  variability  of  500-mb  heights  (Figure  2)  shows  that  the 

changes  from  November  to  December  are  small.  Actually,  there  is  a de- 
crease in  the  mean  over  western  America.  This  is  probably  associated 
with  long-wave  patterns  being  more  stationary  in  December  than  November. 
Tiie  increase  of  persistence  of  a surface  high  over  the  Great  Basin  also 
Is  related  to  less  variability  of  the  westerlies. 

it)  Predominant  Circulation  Types  [>  ];  Type  1 (zonal)  (see  figure  3)  is  the 
most  frequent  with  153  occurrences  in  December  out  of  35^  total  winter 
cases.  The  strong  meridional  types  of  2,  A,  11,  13,  and  19  occur  most 
often  in  December.  Note  that  the  strongest  troughs  occur  over  land, 
''ut-off-low  types  were  observed  infrequently  in  December.  Cut  of  the  ?> 
•ases  of  cut-off-low  types  (i.e..  types  //?  1 through  25),  there  were  only 
4 cases  in  :)ecember  (see  Figure  4).  Flow  patterns  witli  weal  closed  lows 
over  California  and  Arizona  can  be  correlated  highly  with  Type  flb  (Fig- 
ure 4).  Note  that  this  type  also  occurred  infrequently  in  December 
(i.e.,  9 out  of  52  cases). 


c)  specific  Examples  of  Significant  December  Developments: 


3 

t 

i 


(1)  Negat  i ve  -Ti  1 1 Pi  fluent  Troughs  . The  neg.ati  ve  tilted  trough  (i.e., 

NW  to  SE  t. rough  line)  that  Ts  di fluent  (i.e.,  stronger  winds  up- 
stream than  downstream  from  trough  line)  usually  develops  rapidly 
and  often  is  associated  with  long-wave  retrogression  regimes.  De- 
cember ?9-31»  19'59>  is  a good  example  (see  Figure  5).  The  ?9th 
shows  precedent  conditions.  By  the  30th,  the  trough  entering  North 
America  is  negatively  tilted  and  11  fluent.  The  subsequent  develop- 
ment retrograded  the  long-wave  trough  from  the  Midwest  to  the 
western  United  States. 

(?)  > 1 s pe  rs lo n o f Kne rgy . Years  ago  Rossby  showed  that  a sudden  release 

of  potential  to  kinetic  energy  is  dispersed  downstream  about  twice 
the  zonal  wind  speed.  Thus  a sudden  deepening  of  a trough  is  fol- 
lowed In  ? A to  3 (1  hours  with  a rapid  intensification  of  the  next 
downstream  trough.  A not-too-spectacular  example  is  given  in  Fig- 
ure (1 . ''’rom  the  ?4th  to  25th  of  December,  195'’,  the  trough  near 
155  E deepened  strongly.  Twenty- four  hours  later,  the  downstream 
trough  deepened  near  l4o°W. 


(;)  Heavy  Ha  in  Patterns.  Flooding  rains  on  the  West  Coast  often  occur 
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in  iiecember. 
that  extend:; 
the  northern 
criteria  are 


They  are  associated  with  persistent  southwest  flow 
westward  ?0  to  :)0  decrees  longitude.  An  example  Is 
Calti'ornla  flood  of  1955  (see  Figure  7).  The  two  main 
persi  stance  of  a long,  fetch  of  southwest  flow,  and  good 


thermal  gradient  (i.e.,  quasi -stationary  FNR-WBW  frontal  zone). 


(^l ) Heavy  Snows.  Dee]),  sharp  upper  troughs  near  the  coast  are  associ- 
ated with  heavy  snows  in  coastal  and  inland  states.  The  regime  of 


December  16  to  18,  1970  (see  Figure  8),  resulted  in  heavy  snows  in 
the  Great  Basin.  Note  precipitation  area  in  Figure  8. 


Heavy  snows  in  Arizona  and  southern  Nevada  and  Utah  are  associated 
with  slow-moving  closed  lows  at  500  mb.  The  record  snow  case  of 
December  7-9,  1971,  is  given  in  Figure  9 . 


(5)  Arctic  Air  Outbreaks.  Tn  Montana  Arctic  air  can  move  southward  In 
spite  of  strong  southwesterly  flow  aloft.  See  Figure  10  as  an  ex- 


ample . 


Ice  storms  and  Arctic  air  intrusions  into  the  Pacific  Northwest  are 
associated  with  closed  lows  that  move  southward  from  Canada.  An 
especially  severe  ice-and-snow  storm  occurred  over  Washington,  Ore- 
gon, Idaho,  and  Montana  during  the  December  26-28,  1988,  period 
(see  Figure  11). 


1) 


leigr _ _ 

the  boundary  area  of  the  6-layer  model  from  the  octagon  configuration  to 
the  equator,  no  error  charts  are  presented.  Tt  is  quite  possible  this 
boundary  area  change  will  result  in  new  500-mb  height  error  patterns  in 


the  Pacific. 


burr  ace 


a) 


Cyclonic  Act! vi t 
flic  Gulf  of  Alas 


December  is  a month  of  maximum  cyclonic  activity  in 
more  lows  are  found  here  than  in  any  other  nart  of 
the  Northern  Hemisphere.  The  principal  storm  tracks  (Figure  1?)  continue 
to  be  displaced  southward.  In  December  (arid  January)  storm  tracks  enter 


the  West  Coast  near  the  United  States/ Canadian  border. 


Ant i cycloni c Acti vi ty : A major  feature  is  the  continued  Intensification 
of  anti  cyclonic  activity  over  the  Great  Basin  (figure  11).  The  number 
of  highs  In  (.his  area  reaches  a maximum  in  December.  The  track  of  the 


North  Pacific  highs  into  western  United  elates  lowers  to  about.  A0°N 


or 


northern  California.  The  frequent  intrusion  of  Arctic  and  Polar  highs 
into  the  (treat  Plains  and  portions  of  the  Intermountain  Area  continues, 
overall,  the  surface  sea-level  pressure  patterns  show  little  change  from 
November. 


free  ] pi  1.  i ‘.ion 


a) 


'.in 


In  iieeernber,  the  rainy  season  is  fully  developed  over 
:;t  and  California  (Figure  ill ) . Precipitation  reaches 
amounts  in  Washington  and  some  locations  in  Oregon, 
of  15-P0  .inches  in  P5  rainy  days  are  common  over  the 
untai.n  locations  of  western  ..ash i ngton  -and  western  Oregon, 
in  1B-PO  rainy  days  over  inland  valleys  of  tills  area, 
narked  increase  (Figures  15  and  16)  in  Cali; 
November)  and  monthly  precipitation  amounts 
inches  over  the  coastal  and  mountain  areas  of  that  state. 
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! ece’iiio r marks  the  Beginning  o!'  the  winter  precipitation  re 
zona.  Prec i p i tat  ion  shows  a marked  Increase  over  November 
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to  northern  Arizona  falls  as  snow.  Two  to  'our  snowy  days  during  the 
month  can  be  expected  over  most  of  the  Intermountain  Area.  Snowfall 
amounts  continue  to  decline  in  eastern  Montana,  compared  to  November, 
with  monthly  precipitation  amounts  ranging  from  only  1/3  to  3/b  Inch. 

Tills  area  has  the  least  precipitation  in  the  region  in  December.  Sig- 
nificant amounts  of  freezing  rain  and  glaze  can  occur  over  eastern  por- 
tions of  Washington,  Oregon,  and  the  Columbia  River  Gorge. 

c)  .storms:  Major  floods  have  occurred  in  December  from  heavy  and  prolonged 
rains  over  river  basins  in  the  Pacific  Northwest  and  California.  The 
major  floods  In  the  past  two  decades  were: 

(1)  .December  If  -26,  1955,  the  big.  California  flood.  In  two  weeks  Blue 
Canyon  (elevation  5,280  feet)  had  35-74  inches  of  precipitation;  the 
monthly  total  was  A5.12  inches.  Record  monthly  precipitation  oc- 
curred at  many  central  and  northern  California  locations.  Sixty- 
four  lives  were  lost  [7] [8]. 

(2)  December  19-22,  19(4.  Major  floods  were  reported  over  northern 
California,  western  Oregon,  and  southwestern  Washington.  Torren- 
tial rains  fell  on  deep  snow  cover;  record  floods  followed.  Eugene 
received  21  inches  of  precipitation  for  the  month.  Forty-five 
lives  were  lost  [9][10]. 

other  significant  storms  or  weather  events  over  the  Western  Region  dur- 
1 ng  Pecembe  r we  re : 

(1)  December  2-11,  1972.  Cold  wave.  Maximum  temperature  below  zero 
for  10  consecutive  days  in  Glasgow")  Montana . 

(2)  December  4-15,  1972.  Cold  spell,  wind,  snow.  Record  low  tempera- 
tures over  portions  of'  Washington,  Oregon,  Nevada,  and  Utah.  West- 
ern Washington  had  nine  consecutive  days--a  record--of  below-freez- 
ing temperatures.  Temperatures  reached  1°  at  Newport  on  the  Oregon 
coast  and  -12°  at  Salem.  This  cold  spell  was  one  of  the  earliest, 
longest,  and  severest  in  recent  years. 

(3)  December  8,  1938.  One  hundred  degrees  at  La  Mesa,  California  (near 
Gan  Diego) --a  record  high  temperature  in  December  for  the  United 
States . 

(4)  December  8-9,  1971.  Snow  in  southern  Arizona.  New  all-time  record-- 
24-hour  snowfall  at  Tucson  with  6.8  inches;  Fort  Huachuea  received 
18.3  inches. 

(5)  December  8-9,  1971.  Snowstorm  and  wind  over  area  from  eastern 
Washington  and  eastern  Oregon  across  northern  Idaho  into  Montana. 
Example  of  damaging  winds  and  blizzard  conditions  in  the  high 
country  of  Montana,  where  wind  gusts  reached  105  mph  in  the  Living- 
ston area. 

((1)  ;jeeember  11,  1932.  Coldest  day  in  San  Francisco,  with  maximum  of 
35°  and  minimum  27°;  also  Sacramento,  with  maximum  of  34°,  minimum 
17°. 

(7)  December  12-19,  1967.  Record  snowfall  at  Flagstaff  of  86  inches  for 
the  month  and  a maximum  with  83  inches  on  the  ground.  Record  24- 
hour  snowfall  of  27.3  inches. 

(8)  December  14,  1924.  Temperatures  at  Helena  fell  79°  in  a 24-hour 
period  and  88°  in  a 34-hour  period  on  14-15. 

(9)  lecember  l6-l8,  1970.  Major  snowstorm  over  Utah,  with  24-hour 
record  amount  at  fait  lake  City,  13.4  inches,  ever  3*  inches  in 
24  hours  accumulated  in  the  mountains. 
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(to)  December  17,  1904.  Preceding  the  f loods  o c December  19>>4,  a 

severe  Arctic  outbreak  over  the  [to rthwes t with  blizzard  condition.17 
in  portions  oi'  Washington,  Oregon,  arul  Idaho.  Heavy  snows  received 
* in  coastal  areas--Walla  Walla  reported  -20° , Hillings  -26°. 

(11)  December  22-71  , 1 17I.  Two  major  snov/storms  over  Nevada  with  2 feet 
of  snow  in  valleys  and  4 feet  in  mountains  during  storm  period. 

I December  1971  was  one  of  the  coldest  Decembers  of  record  for  Nevada. 

i (12)  December  7 3,  1979.  Gubstat ion  at  Mt . Rainier,  Washington,  reported 

three  feet  of  snow  in  one  day. 

(1.3)  December  77-31,  19'  H.  Severe  ice,  snowstorm,  and  cold  wave  over 

Washington,  Oregon,  Idaho,  anti  Montana.  Columbia  River  Gorge  high- 
way was  closed  to  all  traffic  for  two  days.  Temperatures  reached 
-53°  on  December  29  at  Loma,  Montana  (50  miles  northeast  of  Great 
.■'alls),  -4f>°  at  Havre,  and  -43°  at  ireat  Walls. 

(14)  ilocember  31,  1933.  Plash  floods  in  Los  Angeles  County,  California. 
Ins  Angeles  received  7-3f  inches  of  rain  in  74  hours. 

Tempera  L urer 

/"■pern her  continues  the  seasonal  decline  in  temperatures  with  daytime  readings 
lowering  another  5-10°  over  November,  and  minimum  temperatures  another  3-9°.  In 
Montana,  subfreezing  daytime  temperatures  can  he  expected  on  17-17  lays,  and 
practically  all  nights  will  fall  below  the  freezing  threshold,  fubzero  weather 
in  Montana  ranges  from  5-13  days  i.n  December.  A few  days  of  subzero  weather  can 
also  be  expected  over  some  locations  in  trie  into rmountai n Area.  nly  southern 
California  and  southern  Arizona  will  continue  to  have  uild  1 emperatures,  with 
laytime  readings  in  the  90s  and  low  temperatures  in  the  upper  3'Ds  and  40s. 

Aviation  Weathe r 

a;  General  Weather:  Winter  becomes  wel  1-establ.i  shed  over  the  region  during 
December,  with  even  the  southern  portion  of  the  region  likely  to  receive 
winter  aviation  hazards  quite  frequently.  Gtorms  bring  the  usual  spec- 
trum of  aviation  hazards,  as  well  as  high-pressure  systems  with  their 
stable  conditions  and  associated  valley  fog  problems.  In  general,  De- 
cember can  be  said  to  be  a poor  month  for  flying  over  most  of  the  region.. 

. 'to rmi ness  continues  to  move  southward  along  the  Pacific  Coast  during 
the  month,  with  a number  of  stations  in  Washington  and  Oregon  receiving 
their  highest  monthly  rainfall  during  December.  The  southward  movement 
of  tiie  storm  track  helps  decrease  the  fog  problem  along  the  southern 
California  coast,  but  does  increase  other  aviation  hazards.  Arctic  out- 
breaks continue  to  be  a major  problem  over  the  northern  portions  of  the 
region  during  the  month,  also  bringing  a potential  for  :’reezing  rain  to 
till  Pacific  Northwest. 

b)  •tog ; Daylight  reaches  its  minimum  during  December,  with  approximately 
3 -1/7  iiours  at  50N,  9-1/4  hours  at  4on,  and  10  hours  over  southern  Cali- 
fornia and  Arizona.  The  minimum  in  solar  Insolation  Is  conducive  to  fog 
formation  and  persistence.  Most  valley  locations  in  the  region  experi- 
ence their  greatest  fog  occurrences  during  December.  The  inte  -ior  vai- 
Leys  of  California  and  western  Oregon  are  very  susceptible  to  maximum 
days  of  fog,  low  ceilings,  and  low  visibilities.  The  Intermountain  Area 
is  also  likely  to  have  a persistent  fog  situation  when  the  Great  basin 
High  becomes  established  during  the  month.  On  the  bright  side,  the  fog 
situation  does  improve  somewhat  over  November  along  the  Pacific  North- 
west Coast  and  southern  California  Coast,  but  still  poses  a hazard  to 
ay i at  ion  interests. 

<• ; Kxnim  I nr. : The  following  are  a few  comparisons  between  November  and  iv»- 
, ..  at,  .j  number  of  Western  Region  airports: 
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WAR  I!  T Ml  TON  olympla,  Seattle:  .Vet  test  month,  freezing  rain  or  drizzle 

Threat;  ieerease  in  fop.  from  November. 

Y n k I rnn  : Wettest  and  foggiest  month. 

Spokane : ■•'ogglest  month;  freezing  rain  or  drizzle  threat . 

oKKUoN  Portland:  Marked  Improvement  over  November  In  fog,  but 

still  a serious  flying  hazard;  wettest  month. 

Me d ford:  Worst  ''og  month  and  wettest  month. 

MONTANA  Great  -'alls,  Helen;):  Arctic  outbreaks,  upslope  conditions 

of  low  'ceilings  and  poor  visibilities.  Chinook  still  a 
p roblcm. 

l :)AIR  Poise,  Pocatello:  Increase  in  fog  occurrence  and  pxjr  fly- 

ing, weather  due  to  storms. 


hew : sl.on:  Y'of  ,.g lest,  month. 

NKVADA/U'TAIi  Colt  Lake  City:  Increase  in  fog  and  storms. 

Klko:  Increased  storminess;  second  wettest  month. 

AKTLONA  Phoenix,  Tucson,  Winslow:  increased  storminess  and  assoc i- 

ated  aviation  hazards;  month  with  highest  potential  for  fog 
occurrence . 

cAl.TRORNTA  Pakersfl eld:  Worst  fog  month;  visibility  less  than  ? miles 
most  frequent . 

hurbanh:  Decrease  in  dense  fog  from  November;  increased 

storm! ness . 


Rresno,  Racramento:  Worst  month  for  fog. 

I os  Angeles:  Increased  storminess ; large  increase  in  pre- 
cipitat  ion. 

Red  fluff:  Large  increase  in  precipitation  and  fog. 

Renta  Maria:  Recond  wettest  month;  slight  decrease  in  dense 
fog,  f ro  m No  ve  mbe  r . 

Ran  ranc  i ::co : Second  wettest  month;  low  ceilings  and  storm 
iness  increased. 


San  01  ego : Decrease  In  fog  from  November;  large  increase  in 
prec.  ipitat ion. 


Marine  Weather 


a)  .'wells : In  December  the  primary  storm  tracks  continue  along  the  Aleu- 

tian Rhatn  ami  in  the  Gulf  of  Alaska  (see  figure  1?).  The  chief  differ- 
ence from  tiie  November  tracks  is  a greater  amount  of  cyclogcnesls  off 
t.iie  mouth  of  the  Columbia  River  near  130W  longitude.  Consequently,  we 
would  expect  the  distribution  of  storm-gene  rated  swells  along  the  West 
Coast  to  be  similar  to  November  except  for  higher  frequency  of  elevated 
wave  heights  along  the  Oregon  coast. 

Comparison  of  the  mean-sea-level  pressure  charts  for  November  (see  fig- 
ure I’D  in  WK  Technical  Attachment  No.  73 -4l  [URAfKTAC  TN  73-i])  and  De- 
cember (see  figure  13)  indicates  little  significant  change.  Therefore, 
average  swell  amplitudes  should  remain  essentially  unchanged  for  December 

Winter  season  wave-height  charts  are  given  in  figures  17  and  18, 
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ill  ' Kin  ( h!  •.••on  the  r:  'Vhe  o i it-  n to  lo,  :y  of  coastal  .-•tat  ions  Indicates  that  the 
neeti  cloud  cover  continue-  to  increase  a lorn',  the  West  Coast.  iv'J  nds  also 
•ontinue  to  increase  from  central  California  northward.  However,  mean 
icm-ier  wind  speeds  along.  the  southern  '’all  fornia  coast  reach  an  annual 
mi nlmun. 

A ri  'id  turn 


leteorolc  i -al.  support  to  'rest  protection  activities  during  December  is  concen- 
trated i 'i  tin?  great  interior  valley  of  California  (Sacramento,  fan  foaquln) 
through  southern  California  and  into  western  Arizona.  crops  vary  accord  1 nr,  to 
variety.  urine  December,  prune -mi t are  generally  from  half  to  tear  ripe; 
lemons  vary  from  bud  and  blossom  t,o  half  mature;  navel  oranges  ranpe  from  shov.- 
■ up.  color  to  oeinp,  mature  and  picked;  while  Valencia:;  are  1 n the  snail-fruit 
stage.  fnec i al i zed  vegetable  crops,  as  well  as  non-citrus  fruits  (e.g. , avoca- 
ios ) nr*'  imp  rtant  in  southern  California.  Critical  temperatures  vary  according 
lo  plan  development,  and  precedinp,  conditions,  vigor  of  the  plant,  moisture  con- 
ditions, etc.  generalizations  of  critical  temperatures  Indicate  damage  at  27° 
for  small  to  medium-size  valenclas,  increasing  to  28°  at  half-ripe  stape. 

..emons  t.reaier  than  1/2  inch,  but  still  green,  are  susceptible  at  29°,  while  buds, 
blossoms,  and  ripe  fruit  will  be  damaged  at  30°. 

In  areas  of  'tie  Western  Rep i on  where  the  normal  growing  season  has  ceased,  there 
can  t»'  considerable  damage  due  to  extremely  cold  temperatures  of  long  duration, 
for  example  the  Arctic  outbreak  of  December  197?-  Also,  nursery  stocks  are  sus- 
ceptible at  tiiis  time  of  year.  Acclimation  and  hardening  are  the  terms  used  to 
describe  the  change  from  a susceptible  to  a resistant  condition.  This  resistant 
condition  is  not  fixed,  out  varies  according;  to  certain  threshold  values;  there- 
fore, it  is  extremely  important  to  highlight  the  threat  and  outbreak  of  extreme 
'•old  following  well-aoo ve-normal  conditions. 

' . A i r 1 <_> 1 In t ion 

As  in  Mo  /umb>- r,  the  i reat  basin  High  becomes  the  predominant  feature  over  the 
Western  legion  during  December.  figure  13  indicates  the  mean  surface  pressure 
pattern  with  the  anticyclone  center  over  southern  Tdaho.  The  mean  winter  after- 
noon - i ■>  i ng  heights  are  shown  in  ••'Igure  19.  wrom  autumn  these  heights  decrease 
"larkedly  Pi  all  areas  of  the  region  with  the  exception  of  the  coastal  areas, 
this  i.i  blights  the  increased  stagnation  and  pollution  potential  for  December, 
•'igure  pi’  indicates  the  mean  winter  wind  speeds  averaged  through  the  afternoon 
mixing  layer.  fhe  velocities  are  very  similar  to  those  computed  during  the 
autumn  months  with  the  strongest  wind  in  the  Chinook  zone  of  Montana  [ 11 ] . 

The  shortest  days  and  longest  nights  of  the  year  are  experienced  tills  month  and 
the  run's  angle  is  at  its  .lowest  level  in  the  southern  horizon.  Air-pollutl  on 
episodes  d-velon  rapidly  with  strong  ant i cyclogenesis . The  build-up  of  pollu- 
tion under  those  conditions  can  be  at.  a rapid  rate.  og  episodes  an?  rather 
common  associated  wi  t.h  anticyclone  activity. 

• 'oar.tui  and  interior  valleys  of  ''al  i fomla  experience  the  lowest  levels  of  air 
pollution  in  the  months  of  December  and  .anuary.  .'ietcorological  parameters  are 
’a vo ruhl<-  for  Increased  iisperr'on  and  vertical  mixing  with  limited  amounts  of 
photo-. •i'omi cal  ozone  produced. 

'.  A /a  nnc'ne  pa  tie  rns 

fki  are.-  ■ generally  go  Into  :'u 1 1 operation  in  December.  Heavy  snowfalls  also 
'ncrease  in  number  during  this  month,  and  heavy  snowfalls  portend  avalanches . 

a ) xa:  y 

(I)  -Vlf/W  PAD:',  WAUHTNOVcli  - iecember  so,  1 it  P 

on  inches  of  s.now  fell  on  iecember  Pt)  ( .’j gores  21  a.nd  PP)  an  i . at 
irda.y.  .iecember  ’9,  added  H more  inches  (figures  i and  ?h ) . :is- 
ing  temperatures  occurred  faturday  afternoon  and  evening,  an  i on 


.'ept.emhor  In'.’h 
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(°) 


Sunday  morning  Harrier  howl  was  foggy  arid  no  new 
Tiie  slide  occurred  adjacent,  to  tlie  seventh  Heaven 
?r5 ) , but  resulted  in  no  fatalities* 

’RIDGER  HOWL,  MONTANA  - December  28-31,  1>  1 


snow  had  fi  ,en. 


Chairlift 


ifiure 


n lot  1,  winter  came  earlier  t ban  usual  to  tVi  . drl  iger  howl  area  in 
Montana.  Snow  he? '.an  falling  early  In  October,  and  temperatures 
ranged  slightly  below  normal  through  December.  The  usual  alternate 
warm  spells  occurred  sporadically  until  the  end  of  December,  in- 
terspersed with  more  light  snow  layers.  f-y  late  December,  three  to 
six  feet  of  well-stratified  snow  covered  the  slopes,  on  December 
11,  hours  or  more  had  elapsed  since  the  most  recent  oct  of  new 
snow  had  fallen,  December  28-29  (see  figures  2t  and  °7*  . our 
skiers  were  engulfed  in  the  avalanche  and  two  were  severely  injured. 

(3)  .".TERRA  NEVADA,  CA1.TF0RNTA  - December  4-8,  197? 

Last  December's  storms  along  the  West  Coast  will  long  : c rent  . '-re: 
for  tiie  record  low  temperatures  set.  luring  that  month.  in  add',  v on 
to  tiie  low  temperatures,  heavy  snow  fell  in  the  Sierra  Nevada  and 
resulted  in  many,  many  avalanches.  The  500-mb  charts  for  December 
A -8  are  shown  in  Figures  28  through  32. 

(4)  PARK  i.'TTY,  UTAH  - December  31,  19^5 

on  December  3.1,  lLKfo,  an  avalanche  at  Treasure  Mountain  (Park  2 j * y . 
resulted  In  one  fatality  (Figure  33).  The  avalanche  hazard  by  late 
December  was  high  in  ail  ski  areas  of  the  Western  Wasatch  .fountains 
un  the  ?9th  and  30th  ( Figures  3*1-37),  storms  dropped  T inches  c" 
new  snow  on  the  area.  By  the  31st,  while  there  war.  no  mow  fai  re- 
wind speeds  were  moderately  high  and  considerable  driD’t'ng  war  -e- 
norted. 


■ i . to  n:  ■ .’haraeter  i st.i  cs>  Relating  to  Avalanche  Potential:  No  two  s‘  . rr.r 
are  the  same.  Nevertheless,  in  the  avalanche  forecasting  system  devel- 
oped by  the  iJ . S.  'forest  Service,  a set  of  ten  "contributory  factors” 

Is  considered  during  the  progress  of  each  storm.  While  not  ail  of  the 
factors  are  independent  and  fundamental  parameters,  they  are  readily 
observable , and  experience  has  shown  that  they  provide  a reliable  indi- 
cation of  the  onset  of  avalanche  hazard.  Briefly,  they  are: 

(1)  iiepth  of  oi  l snow.  The  snow  already  lying  on  the  mountains ie  at 
the  beginning  of  a storm  serves  to  smooth  the  slide  paths  by  sub- 
merging 1 regularities. 

(?)  fur  face  condition  of  the  existing  snow.  r.  smooth  icy  ■■■■■  iz'  , es- 
peclally  one  glazed  by  rain,  by  melt,  or  uy  wind  nc: : ..  . r? 

little  resistance  to  sliding,  an?  it.  lo  nr.  Likely  to  : 
new  snow  at  sub- free::  i ry  temperatures.  -owever, 
the  new  snow  is  at  or  near  the  me  It  in,'  scent,  a :•<  . i- 

tween  them  is  possible. 

) oenl.ii  of  new  snow.  lie  deeper  the  new  snow,  t * i, 
sheer  stress  along  the  interface  hetiveor*  old  ai  d rev 
depth  of  new  snow  gives  a good  measure  of  the  quant  ty 
likely  to  ii"  released. 

(•'! ) :ypc  of  new  snow.  Stellar  crystals,  end  spatial  lendrl  ‘ 

loose  and  TiTTTy  deposits.  ./’hen  deposit!’  under  col  i,  -c  . 

Mono,  this  type  of  snow  nay  be  stable  Initially;  but  t .*•  prone 


* i’ll  i r:  fiat  tern  is  similar  to  weather  types  shown  by  tfnerner  in  NOAA  echni'-ti 
■lemovanilum  NWS.  Wi\f'3  [1?]. 


I 


plumber  1 >73 


to  re1ens>-  5:  U ••  'o’"n  i ' ' .msi.'  r-*r>v  -va  lunches  as  the  or':  Inal 

• ry stal  s !.  rue  t.u  *•:: s are  l< ■ . 1 r >y<  taciorphi  cm.  U ry st.als  of  sin 

1 ' shape , te<  • '.rains,  and  iiind -siiatto red  'raginents  of  nor<  :or 
1 <■/.  crystals  nil  lend  to  pac1'  rnsely  'gien  leposl  ted , thus  favor- 
ing  the  ’(  mai  ion  of  intergranular  bonds.  Ch I : type  si  >w  ; 
likely  to  pro-lace  firm,  coherent  slabs.  time-free  crystals  tend  to 
'orm  an  unstable  deposit  which  sii  les  readily. 

■ran pel  load  to  formation  of  slab  avalanches. 


mor»  com- 
thus  I'avor- 


fhick  layers  of 


(* > } Dens i ty  of  now  snow.  Phe  product  of  de:  th  times  density  -Ives  the 
weight. of  overlying  snow,  and  hence  determines  the  stress  at  any 
iven  depth.  density  increases  with  time,  depending  upon  tiie  over- 
burden pressure  an i snow  temperature.  It  has  been  observed  that 
when  new  snow  density  at  a particular  rite  departs  widely  from  the 
mean  density  for  that  site,  avalanches  are  likely.  Abnormally  high 
densities  are  associated  with  slab  avalanches,  and  abnormally  low 
lens i ties  are  associate  ':  with  release  of  loose  snow  avalanches. 

(o)  fnowfall  intensity.  Rapid  accumulation  is  a danger  signal.  If  the 
build-up  of  new  snow  is  very  rapid,  stress  increases  w:tnout  any 
significant  increase  in  strength  over  the  Initial  strength. 

(7)  1 'r>* i-  i p i tat,  ion  1 ntensi  ty . 'Phis  is  the  nuov.  accumulate  ui  rate  ex- 

n reused  in  terms  of  equivalent  water.  -.xperience  in  the  U.  ...  has 
shown  that  sustained  deposition  with  a precipitation  intensity  or' 
0.1/hour  or  more  indicates  high  avalanche  probability. 

(8)  .-now  settlement.  The  faster  snow  settles,  the  faster  it  gains 
strength,  gene  rally  speaking.  Low -density  snow  has  little  initial 
strength  but  settles  rapidly;  high-density  snow  has  high  initial 
strength  but  settles  slowly.  The  absolute  settlement  rate,  thus, 
iependa  both  on  temperature  and  Initial  density  of  the  snow. 

(9)  '■  i r.d . When  high  wind  accompanies  snowfall,  snow  crystals  are  frag- 
mented and  transported  in  the  wind  stream  by  turbulent  suspension. 
The  deposit  laid  down  under  blizzard  conditions  is  typically  corn- 
nosed  of  fine  particles  and  is  packed  to  high  density.  This  snow  is 
almost  sure  to  form  slabs. 

(10)  i’emperature . It  has  been  found  that  in  most  cases  the  probability 
of  avaLnnche  release  tends  to  increase  as  temperature  decreases 
over  the  usual  ran  e of  sub-freezing  temperatures.  At  temperatures 
near  the  melting  point , the  new  snow  bonds  well  with  the  old  snow, 
and  it  stabilizes  quite  rapidly  by  settling  to  higher  density  and 
by  forming  intergranular  bonds,  so  that  potential  instability  is  of 
short  duration.  When  snow  is  deposited  at  low  temperature--al - 
though  it  may  be  less  prone  to  immediate  release--it  is  slow  to 
gain  strength,  and  thus  remains  in  a precarious  state  for  an  ex- 
tended period. 

. latel'Li te  Meteorology 


A summary  of  mean  cloud  cover  for  December  at  lb Off.,, "i  is  shown  in  Figure  33. 

(Geo  -'igure  ?7  is  WR  Teciinical  Attachment  No.  71-dl  fli;  AFETAC  I'N  79-4]  for  com- 
parison.) In  these  figures,  the  dark  shade  (black)  is  0 Cctas  ranging  to  a pure 
white  shade,  or  octas  cloud  cover.  These  cloud-cover-depiction  photos  give 
mean  values  'or  a four-year  period  from  1%7  to  3 •"  . Whereas  cloud  climatology 
based  on  station  reports  suggests  predominantly  cloudy  days  in  some  areas  for 
the  month  of  ecember,  the  satellite  photo  suggests  that,  at  1400LGT,  the  In- 
stantaneous view  rives  greater  than  4 octas  o'  sky  cover  mainly  over  the  moun- 
tainous areas.  .since  these  were  obtained  by  computer  processing  o’’  reflectance 
in  the  visible  spectral  range,  some  contamination  . a unavoidable.  Most  of  the 
reflectance  values  from  snow  cover  were  screened  out.  However,  tin  brighter 
values  normally  obtained  from  desert  topography  remained  and  are  in-luded  in  the 
satellite  if  iiil  cover  depiction. 
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SOLID  LINES  ARE  CONTOURS  IN  ilNDRED'  Of  FEET  I'CTFRS).  DASf€E  LINES 


FIGURE  1.  MEAN  SuirMl  HEIGHT  FIELD  FOR  DECElif 


INDICATE  CHANGES  IN  FIE!  iMLTEHil  1 it*  VCMhl  ~ ' -tMI'L- 
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FIGURE  8.  SURFACE  AND  SD-MB  CHARTS  FOR  DEfflttR  16  - 18,  1970,  !UDSTRATING  TfAVY  gCNS  IN  TE€  SEAT  BASiN 
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FlOft  7.  SURFACE  CHARTS  FOR  XCEJttR  19  - 23,  1965, 
ILLUSTRATING  ICAVY  RAIN  PATTERN  FOR  KTST  COAST. 


SeDtember  1975 


USAFETAC  TN  75 


FIGURE  . SlPTA.  • a nr  ^ 'HA^T  FOP 

DCCL^KP  ILLUSTRATING  ARCTIC 

OUTBREAK  IN  'XV.'WA . 


c I GORE  -'9-  Cf-A-’  r P 

«.  . illustrat.**  i-:  - - v' 

MTv  l»K:  S0UT>*4AR:  s-OQM  w Sr  ‘I 
SEVERE  «INTE»  STHRV  T NOR  HER’.  iTAT£r! 


Flr<JR£  ..HARTS  FOR  FJtCE^P 

fLLUS'RATINT,  SLOW  MOVING  UPPER  CLOSED  i_nw  Af ® 
ASSOl  IATED  HEAVY  SNOWS  IN  ARIZONA  AND  SOUTHERN 
PORTIONS  OF  NEVADA  A'®  UTAH. 
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; H /f  «,  V.  UWTS  FOR  ff.cmrR  28  A Ml  50.  1*1,  SHOUT  ffl# 

AIR  PArit  W,  PRIOR  TO  AVAUWH  At  KRlOTfR  9M  , WNIANA. 


■OHS  28  - 52.  5004*  CHKTS  RJR  BKCWS  A - 8.  I'..?.  SK*i»  ».  . ti  V ' -}  - 1 ’ 
IN  mtt  AMIANOfci  IN  SURRA  TWA.  CAl  IP3B.IA 


PAllK  CITY.  I TAM 
II  rVcrnibrr  19H5 
no  fi5  A 


HEMISPHERE 
1200  GCT 


NOR 'HERN 
500  MB 


NORTHERN  HEMISPHERE 
500  MB  1200  GCT 


29  C-tC  5 


V'^T"E  RV  hCK<$p>‘-»L 

SEA  ciVEL  '200  GMT 


NORTHERN  HEMISPHERE 
SEA  LEVEL  t?00  GMT 


wi?  AK  aW 'VI  M ' FOP  BECRWIR  ?>  51.  iW>.  SttWINf,  CMITKK 
oot  <j  m wuNM  ar  raw  ■ ity  man 
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FIGUtt  T3.  AVAUWTf  OF  DECOTER  51,  1965,  AT  PARK  CITY,  UTAH. 
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January  •an  i>o  character!  -.  -i  as  a cold,  :'.t»i"ny  mont.h  with  only  small  changes  in 
weather  patterns  from  late  :*>cembor.  The  "January  thaw"  Is  often  hoped  for  dur- 
ing the  month , hut  ell  inn to  logical  lata  show  that  this  phenomenon  is  a myth  more 
t han  'art  . 


Hep'  ■ r A ; r 


norma1  ['attorns.  Parma  i January  500-nh  "low  in  given  in  .-’ig.ure  : . rhc 
.•he  -T  f ron  Seeembor  are  slight.  w 1 th  some  now  ri  iging  o"  ‘ tne  coast  and 
deepening.  of  trough  inland. 

The  dny -to -day  variability  of  >00 -ml  heights  (••'ig.ure  ?)  increases  slight- 
ly along  the  southeast  Alaskan  toast.  The  maximum  variability  center 
shifts  a little  westward  to  the  Aleutian  Chain. 


i're  iomi  nant  ( 

’ i rcu  1 at  i on  Type::  [ 1 j . 

. o rift  i type 

>']  occurred  1 75  out  of  356 

winter  cases , 

tut  -i  1 > f ( nese  wi ■ r 

recorded  In 

- , , • , and 

' (figure  <),  which  occurred  most  frequently  in  January,  arc  character- 
ised by  the  500 -mb  ridge  being,  on  or  west  V the  coast.  Tib  coincides 

well  with  the  normal  saltern  ("'Ip  ure  !)  of  a ••:  Ige  o"f  tin-  ■ iar-t . T yne  i 

nsun  1 ly  persists  for  several  lays  at  a 1. i >»  • . In  coni  rash,  type  , •’!  - 

ure  It)  was  the  January  type  least  f req  u nt  y ■ serve  1 ■ • • tyi  - o :c  ir- 

rtng.  more  than  times  in  studied  sam;  .«  . 

e)  c.peei  • ; e .xamples  o"  Significant.  ’a  nun  iv  . : v- n-n1  . 
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'Mr  moving 

ivor  the  ocean  helps  keep  a trough  along  the  Alaskan  Mieast 

:oast. . Thi  ' 11  >w  pattern  was  assoe.lated  wi  t.b  record  i ir 

'alls  at  .'.sevens  Pass  (I15")  and  Itnonualnle  Pass  (hi-  n . ash I ngton . 

(f!)  hegnt.j  ve-Ti  1 1.  )1  fluent  Trough.  in  the  oecember  we 

railed  attention  ~ Elie  strong  subsequent,  level  .-.,\nrul  negative- 
tilted  di fluent  troughs.  There  are  exceptions,  and  i i • sample 
incurred  on  January  9-10,  191-9  (:'•••  ure  7).  Ac.;  ■ •_  lack  < 
development,  is  thought  to  he  the  lack  of  a good  Inflection  poi  nt 
upstream  in  the  strong  northwesterly  "low  and  flow  of  oil  Alaska:, 
air  over  the  relatively  warm  Gulf  of  Alaska. 

( - ) • 1 non!,  g ' t. ; vr-  ,'i  1 1 Trn-i  hr. . t'tr  n confluenl  tr  s ( 1 e . , 

southwest  "low  east  of  t rouge  strongpr  tlian  northwest  lev;  t:  west 
such  as  occurred  on  January  1.5,  1 11  • (-"  ure  are  normally  asso- 

ciate! w'th  a subsequent  weakening  if  Mr  trough  and  but  ldi;..-r  of 
the  downstream  rl.igo.  Note  that  ti :e  ; u 1 1 .in;  ■>’  the  rl  Vo  "t  '.hi 
! v (■  case  contt  i bated  to  the  devel  or  -- cr-i;  >f  a close  •<  - Ari- 
zona on  the  1.6  th . itr  rei  rog  ressio  ma s associ  at  • : - 

'luont  trou  h January  3-'  > 1 X?  ( •"  ur<  •' . 
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keeping  a West-Coast  ridge  almost  stationary.  A Rood  example  is 
anuary  15-24,  l‘H  l (fee  figure  10). 

(■  ) 'eavy  Rain  : ' . i t nat  i our. . On  January  'i  <)-20,  l<Y,p  (-'l  pure  11),  he  a'/;/ 
precipitation  occurred  in  the  northern  part  of  the  region  as  a 
t r High  in  southern  branch  of  blacked  westerlies  combined  with  a 
trough  in  the  northern  branch  moving  southward  out  of  Canada,  note 
the  rapid  development  on  surface  between  the  10th  and  2 th.  Janu- 
ary 15-22,  l'lyo  (Pi pure  1?),  is  a typical  blockinR  pattern  that 
brings  heavy  rains  to  coastal  states.  In  this  instance,  the  moist 
southwest  flow  persisted  over  northern  California,  resulting  in 
heavy  rains  and  serious  flooding  in  Sac ramento  River  Basin. 

(*  ) "Dirty  Ridges".  As  in  December,  there  are  some  cases  of  significant 
precipitation  to  the  east  of  upper  ridge  lines  in  moist  west-nortn- 
west.  and  even  westerly  flow.  January  10,  1972  ( ''igure  11),  is  a 
good  examp Le  for  Washington  and  Oregon.  Snows  of  several  inches  are 
often  associated  with  such  "dirty  ridges"  farther  Inland,  too.  Sat- 
ellite pictures  and  low-dew-point  depressions  at  700  and  500  mb  are 
clues  to  when  a ridge  is  "dirty". 

(7)  Arctic  Outbreaks  West  of  Mountains.  Arctic  air  is  more  likely  to 

come  west  of  the  mountains  in  January  than  December.  January  ?A-?R, 
l‘)M  ( ''figure  14),  is  a typical  upper-air  pattern  associated  with 
t.hts  type  of  ArctJc  outbreaks. 

Surface 


a)  Cyc  Lon  I c Activity.  Maximum  cyclonic  activity  continues  luring  January  in 
the  Julf  of  Alaska.  Pacli’ic  storms  tend  to  converge  in  this  area  enhanced 
by  topographic  and  thermal  factors  and  give  this  area  the  greatest  number 
of  days  with  lows  than  any  other  area  in  the  Northern  Hemisphere  ’igure 
1*3).  Another  primary  storm  track  enters  the  North  American  continent 
near  Vancouver  island.  lows  also  tend  to  originate  and  redevelop  in  two 
continental  areas  that  affect,  the  Western  Region.  The  first  area  pro- 
duces the  Alberta  low  and  the  second,  the  Colorado  low. 

b)  Ant.1  cyclonic  Activity.  Migratory  highs  arc  primarily  of  t.w  typer- : Those 
which  originate  in  midlatitudes  and  move  generally  eastward,  and  those 
which  originate  at  high  latitudes  and  move  southward.  in  January  the 
midlatitude  type  continues  to  predominate  since  the  ireat  basin  high 
(figure  lb)  remains  at  the  same  level  of  intensity  as  in  veember.  n 
addition,  frequent  outbreaks  of  Arctic  and  Polar  Highs  from  lanada  and 
Alaska  plunge  into  the  Midwest  and  occasionally  cross  the  Continental 
Divide  into  the  Intermountain  Area. 

free  iplt.ation 

a)  Rain.  Although  the  rainy  season  continues  at  a level  very  similar  to 
that  of  December  along  the  West  Coast,  there  are  some  minor  differences 
(figure  17).  In  western  Washington  and  western  Oregon,  monthly  precipi- 
tation amounts  decline  from  1-10$  in  January  compared  to  December;  wne re- 
ar, in  California  January  precipitation  continues  to  Increase  from  4-2?*j 
over  December  (figures  lo  and  19).  Monthly  amounts  of  15-20  inches  in 

J">  rainy  days  are  common  in  western  Washington  and  western  Oregon.  In 
• 'alifomia  monthly  amounts  reach  10-15  inches  in  13-17  rainy  days  in  the 
coastal  and  mountain  areas.  Although  rare,  heavy  rains  of  2-5  inches 
can  fall  in  the  Intermountain  Area  valleys  in  mid-winter  (See  Paragraph 
c , below,  Ttem  14). 

The  winter  precipitation  regime  continues  in  Arizona,  although  monthly 
amounts  are  generally  slightly  less  in  January  than  in  December.  This 
difference  primarily  reflects  the  slightly  lower  temperatures  over  this 
area,  which  affects  the  air  capacity  to  hold  moisture. 

b)  : '.now . Over  the  Intermountain  Area,  much  of  the  precipitation  falls  as 
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snow  or  rain  changing  to  snow  from  major  Eton:,  systems  that  cr  ss  the 
area.  Two  to  four  snowy  lays  during  the  month  (1  inch  or  more;  can 
usual  J.y  be  expected.  Monthly  amounts  do  not  depart  significantly  from 
December.  freezing  rain  and  glaze  remains  a threat  over  the  eastern 
portions  of  Washington  and  Oregon  and  in  the  Columbia  River  Gorge. 

c)  htorin  and  Bloods.  hike  December,  January  is  a major  storm  month.  Major 
floods  from  rainy  spells  or  rain  falling,  on  heavy  snowpack  io  occur  in 
the  three  coastal  states,  home  of  the  ’najor  floods  In  recent  years  were: 

(l)  January  17-21,  195 j ■ Prolonged  wet  spell  in  Oregon  with  severe 

flooding  west  of  the  Cascades.  Record  flood  stage  on  the  Klamath 
R i ve  r . 

C ) January  18-2B,  i.pf  Q-  Heavy  rains  ver  southern  California  resulted 
in  major  floods.  Damage  war,  estimated  at  $125  million  in  Los  An- 
geles County,  and  about  $10  million  in  the  central  valley.  -’orty- 
seven  deaths.  Monthly  precipitation  of  ; .70''  at  ";t . alay  ,,'otch 

(7755  feet),  about  40  miles  northeast  of  J/ds  Angeles.  Greatest 
one-day  precipitation  of  21, ( 1"  on  January  25  at  Lytle  Creei  Ranger 
Station  (2750  feet)  near  Mt.  Baldy. 

(5)  January  8-27,  1970.  Heavy  rains  in  the  . acxamento  River  nasin, 

California^  witli  peak  flooding  on  January  23-24.  Pit  River  Power- 
house (l4lo  feet),  about  20  miles  southeast  of  Mt.  .'.hasta,  received 
45.1)4"  for  the  month,  and  Blue  Canyon  had  record  January  precipi- 
tation of  '<  " . 

(4)  January  20-  1 , Im7'J.  Heavy  rains  >v>  r Cascades  in  Washingt  and 
Oregon  resulted  in  considerable  flooding,.  blood  of  record'1  on 
Ohehnlin  River  in  Washington. 


ther  s i gnl fi cant  storms  or  weather  events  over  the  Western  Region  in  January 
w>'  re : 


(1)  January  1,  1954.  Hew  Year's  Day  flood  in  ixos  Angeles  County. 

'orty  lives  lost;  5.50"  of  precipitation  in  :?4  hours  at  Pomona. 

(2)  .lanuary  2,  l->  1 . Record  24-hour  amount  snowfall  at  . ’.evens  Pass, 
Washington^  4 5" : : noqualmia  Pass,  Washington , 45". 

(5)  . anuary  io,  I •■  Winds  of  00  miles  s sr  hour  at  Rei  , Nevada. 

(4)  eanuary  !■),  DAD.  Record  highest  yea-levee  pressure  for  conte  rmi  - 
nous  united  ciai.es  at  Helena,  Montana,  1(X  5.  me. 

(•>)  January  1971.  Cnowstorms  f rom  ■Warnlngton  to  norther:,  Cali- 
fornia. Kug/’ne,  Oregon,  received  t<u  i 1 layute  , 2 • 

(I  ) Janu.'iry  i.'-ce,  inV‘.  Prequent  sn  iashint  la:  :ades — 1‘ 

mow  at  Mt. . Rainier.  On  January  nowsl  r ai  . Llzzard  con- 

i it  ions  over  the  state  of  Washington. 


(7)  January  1 5,  1.  ‘VI.  Temperatures  reach  in  L->s  Angeles — ail-t  i:r,e 

January  record. 

( ) ..anii ary  i1,,  :•■■■,.  Te  1 1 ra t u re  reached  ' . . and  am,  [dah  . 

7 9 miles  north-no rtheaot,  >f  idnho  a,  *ol  lest  ever  iaho . 
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(11)  January  21-uA,  1 9<  A . Heavy  snows  and  high  winds  culminated  In  one 
of  “the  worst  avalanche  periods  for  the  Wasatch  Mountains,  Utah. 
During  this  period,  hi  inches  of  snow  fell  in  the  mountains.  (See 
Section  9 on  avalanche  patterns.) 

(12)  January  21-29,  Id*  9-  Period  of  damaging  wind  storms  in  northwest 
Utah . 

(1.3)  January  22-2A,  1971.  Heavy  snows  in  .Washington  Cascades  with  58" 

In  two  days  and  lf>A"  in  four  days  on  Mt. . Rainier. 

(lA)  January  Pu-Gebruary  2,  1 y Heavy  precipitation  In  northern  Utah. 
The  unusual  factor  was  that  precipitation  was  in  tne  form  of  rain. 
Storm  total  of  10.13”  at  Deer  Creek  Dam,  30  miles  southeast  of 
Salt  Lake  City  (5.08  inches  in  2b  hours). 

(lb)  January  29 , 1901  ■ Great  Olympic  "blow-down"  along  Oregon  and 
Washington  coasts  with  deep  low  and  hurricane -force  winds. 

(If)  January  30-31,  19^8.  Rain  and  snowstorm  in  California  Sierra. 

Six  feet  of  snow  In  A8  hours  near  Conner  Pass,  heavy  rains,  and 
some  flooding  at  lower  elevations. 

(17)  January  1969.  Coldest  month  on  record  in  portions  of  Montana, 

northern  Ydfaho,  Washington,  Oregon,  and  northern  California.  Sea- 
sonal snowfall  in  northern  Sierra,  Cascades,  and  Wasatch  Mountains, 
Utah,  at  record  to  near-record  amounts. 

January  19-11.  Severe  Arctic  weather  across  northern  portion  o1' 
Region.  Major  floods  in  southern  California. 

(id)  January  1972 . No  precipitation  entire  month  at  Los  Angeles-- tri - 
est  in  ??  years . 

(Id)  January  1973.  Only  a trace  of  precipitation  for  month  at  Havre, 
Montana- -a  93-year  record. 

A . Tempo ratu re 

January  temperatures  show  a decline  of  another  3-5  degrees  (A- 7°  in  Montana) 
over  December.  In  Montana  subfreezing,  daytime  temperatures  can  be  expected  on 
ih-P;  days,  and  subzero  weather  on  7-29  days.  Subzero  weather  can  also  be  ex- 
pected in  the  lnte mountain  Area,  with  expected  frequency  ranging  upward  to  7 
days.  Southern  California  and  southern  Arizona  continue  with  mild  temperatures-- 
daytime  readings  in  the  50c  and  nighttime  readings  in  the  upper  jOs  and  A Os . 

Aviation  Weather 

a)  General  Weathe r . January  continues  the  pattern  established  In  December 
of  him! la r we aihe r and  related  aviation  hazards.  Thus,  on  the  average, 
January  is  another  poor  month  for  aviation  over  most  of  the  Region. 

torminess  continues  its  southward  trek  across  the  Region  during  the 
month  with  increasing  precipitation  occurrence  over  the  central  and  south 
1 rn  sections.  Arctic  outbreaks  continue  to  be  a major  problem  over  the 
northern  portion  of  the  Region. 

b)  of . Daylight  shows  a slow  increase  during  January;  but  since  there  is 
TiTTll  a near  minimum  in  solar  insolation,  fog,  continues  to  be  a major 
aviation  problem  at  most  valley  locations  in  the  Region.  The  interior 
valleys  of  California,  Oregon,  and  Washington  still  show  a high  number 
of  Mg  days  with  associated  low  ceilings  and  visibilities  during  the 
month.  Any  development  of  the  Great  Basin  High  will  increase  the  fog 
problem  over  the  intermountain  Region.  Gome  decrease  in  fo.,  continues 
along  the  Pacific  Coast  as  the  jet  stream  drops  southward. 
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Examples.  Phe  following  are  ;i  :'ew  cov.par  • sons 
uary  at  a number  of  Western  Kegion  airports: 


between 


Deceir.be  r and 


J an  - 


JAfll ! I,G  :bN  oiympia,  bent  tic:  trend  oi'  a small,  decrease  in  heavy  fog 

occurrence , but  a continuation  of  frequent  low  -elllngs  nnd 
visibil  lty . 

■".pokane  , Yak  i :.a : fecond  wettest  and  second  foggiest  month. 
oKKiioN  Port  Land:  Month  with  lowest  ceilings  and  vis  i Mlities . 

MedPo ri:  top  proiilem  continues. 

MONTANA  Great  -'alls,  do  Lena:  Arctic  outbreaks,  upslopi  .-onditiors; 

of  low  ceilings  and  visibilities.  Chinook  v;inds  still  a 
p roblem. 


i DA  Hi 


i.  i j A ; A/i  i t' Ai  i 

AH  ] : '.(NA 

'Aid  1 !KN  1 A 


Glasgow,  Miles  City:  'sequent  Arctic  outbreaks. 

Bo  i sc : fecond  foxiest  montn;  month  with  lowest  ceilings. 
Poe  a tel  io : Fogg lest  month;  month  witii  lowest  ceilinr.s. 
l.cwi  ston:  Worst  month  for  flyinc,  locally. 

.'alt  bake  City;  Popp. lest  month. 

Keno,  ivlko:  Wettest  iiiontdi;  month  with  lowest  ceilings. 

Piioenix,  'ilicson,  Winslow:  Month  with  lowest  ceilinr.s ; 
increased  threat  of  winte r s to rns . 

bakers  'icld:  Continuation  of  noor  visibilities;  second 
worst  for  month;  month  with  lowest  ceilings. 


Burbank,  Los  Angeles;  increasing  precipitation  occurrence; 
mild  fant.a  Anas  possible . 

.■'resno,  .Sacramento:  frequent,  low  ceilings  and  visibilities 
due  to  'or,;  month  with  lowest  ceilings. 

Hod  iluff:  fecond  poorest  month  for  V:* it  f lying  locally. 

faiita  Maria:  lowest  fog.  month , but  wettest  month  due  to 
Pacif i c storms . 

Mari  i.' _c  cither 

a)  .'wo  Us.  in  January  the  primary  storm  tracks  continue  along  the  Aleutian 
Chain  and  across  trie  Gulf  and  Alaska  (fee  <’ip,are  lb).  These  tracks  are 
iisplaced  one  to  three  degrees  of  latitude  farther  south  than  in  December. 
Consequently,  swells  generated  by  these  storms  are  present  farther  south 
aLont  the  West  Coast  than  they  were  in  lecember. 


.'wells  from  the  fetch  between  the  Aleutian  low  and  the  eastern  Pacific 
High  (fee  figure  If)  are  propagated  to  the  West  Coast  of  Nortn  America 
'rom  the  fan  Francisco  Bay  Area  northward.  It  is  interesting,  to  note  in 
comparing  the  mean  December  an  i January  surface  charts  that  even  though 
the  Aleutian  !>ow  is  near  its  peak  development,  its  position  is  :'g.rther 
west  so  that  tiie  "lean  gradient,  in  the  eastern  Pacific  between  40° i,'  and 
>' °N  tec r eases,  in  January.  In  the  mean,  therefore,  we  would  expect 
swells  to  be  a little  lower  in  January  than  in  the  preceding  month. 

file  winter  sea -height,  charts  presented  ! n Last  month's  climatological 
■clinical  Attachment,  TA  71-42  ( 'igures  17-19),  apply  to  anuary. 
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b)  ’oastal  Weather.  The  climatology  of  coastal  station.1:  Indicates  that 
wind  speeds  along  the  Oregon  and  Washington  coasts  reach  their  maximum 
In  January.  Mean  cloud  cover  north  of  Cape  Mendocino  decreases  in  Jan- 
uary while  it  increases  to  the  south. 

Agrt culture 


Me teo roi  op i cal  support  to  frost-protection  activities  continues  into  January  in 
the  great  valleys  of  California  through  southern  California  into  western  Arizona. 
Crape  fruit  and  navel  oranges  are  maturing  and  being,  harvested.  Lemons  and  Valen- 
cia oranges  are  increasing  in  size  and  showing  some  color.  Critical  temperatures 
for  various  fruit  crops  were  given  in  the  December  Technical.  Attachment.  Nursery' 
tock  can  sustain  considerable  damage  due  to  extremely  cold  temperatures  of  long 
uration.  Lt  is  important  to  highlight  the  outbreak  and  threat  of  extremely  cold 
temperatures  following  above-normal  conditions. 

• Air  Pollution 


Again  this  month  the  predominant  feature  is  the  Great  basin  High.  igure  1<  in- 
iicates  the  moan  surface  pressure  pattern  with  the  anticyclone  center  over  south- 
ern Idaho.  Hollowing  Uecember  with  the  shortest  days  and  longest  nights  of  the 
year,  January  shows  a small  increase  in  the  amount  of  daylight.  Nevertheless, 

In  moderate-to-strong  anticyclones  where  stagnation  predominates,  there  is  still 
a net  radiational  loss  at  night.  Pollution  ouild-un  and  fog  episodes  develop 
rapidly  under  these  stable  conditions. 

Manta  Ana  conditions  in  southern  California  continue  to  a maximum  from  December 
Into  January,  with  offshore  gradients  and  meteorolog i cal  parameters  conducive  to 
minimum  air  pollution. 

<.  Avalanche  Patterns 


a)  : t to  rm  Char  ante  r 1 s tics.  in  TA  -42 , there  were  listed  10  storm  charae  - 

leri  sties  used  hy  the  .".  Pores t gervj.ee  in  avalanche  forecasting.  It 
was  stated  that  in  most  cases,  the  probability  of  avalanche  release 
tends  to  increase  as  temperature  decreases.  In  the  Cascades  of  Washing- 
ton and  Oregon  an  1 the  f.ierra  Nevada  of  California,  however,  increased 
instability  can  result  with  increased  temperature.  A fall  of  "wetter’ 
snow  on  top  of  a dry  snow  is  very  unstable. 

!n  considering  tempo rature  1 rends  during  a snowstorm,  it  has  been  found 
that  a progressive  decrease  in  Temperature  often  promotes  stability, 
while  rising  temperature  has  a converse  effect. 


b ) 

i*:xam] 

pie . One  of 

the  worst  avalanche  periods  in  recent  years 

in  January 

.’or 

The"  Wasatch 

Mountains  occurred  during  January  21-24 , 4 

. rh rough 

out  November  and  December,  the  . now  cover  was  shallow  with  many  periods 
of  'fair  weather.  This  led  to  extensive  "depth  hoar"  formation.  Jr.cw- 
storms  of  early  mid-January’  brought  extensive  avalanching  due  to  the 
fragile  depth  hoar  layer.  (iepth  hoar  is  induced  by  a steep  temperature 
gradient  within  the  snow  cover.  The  crystals  arc  of  different  character 
than  the  original  snow  and  often  are  cup-shaped  and  layered.  Cohesion 
Is  very  poor  between  crystals.) 

A period  of  high  winds,  reaching  50  to  ' 0 mph,  preceded  the  store,  on  the 
0th  and  PI st  of  January.  Precipitation  began  early  in  the  afternoon  of 
the  .’1st  with  the  arrival  of  a strong  cold  front,  .now  began  to  fail 
again  the  night  of  January  P1-P2,  reached  its  highest  intensity  on  the 
morning  of  the  ?2nd,  and  continued  to  fall  throughout  that  day.  A total 
of  HI  inches  of  snow  fell  during  this  storm. 

by  the  morning  of  the  ?4 th,  the  situation  for  avalanches  had  reached  the 
critical  point..  Control  measures  were  initiated,  and  over  20  avalanches 
wen-  triggi  red  in  the  Alta  area  by  firings  from  a Yr>mm  howitzer. 


September  1975 


UDAWiCTAC 


10.  Sate  1 1 i t.i;  Meteorology 

A summary  of  mean  aloud  cover  for  January  at  IdtO'J  Jr,  shown  in  :'igure  21. 
(See  figure  in  WK  Technical  Attachment  No.  77-42  For  comparison.)  In  these 
figures,  tiie  darkest  shade  (black)  is  0 fctas  ranging  to  a pure  white  shade,  or 
h octas  cloud  cover.  These  cloud-cover-depiction  photos  Rive  mean  values  for  a 
four-year  period  from  M7  to  1770.  The  satellite  photo  suggests  that  at  1400 
I .ST  the  instantaneous  view  gives  greater  than  4 octas  of  sky  cover  mainly  over 
areas  north  of  4o°N  latitude  and  mountains,  since  these  were  obtained  by  com- 
puter processing  of  reflectance  in  the  visible  spectral  range,  some  contamina- 
tion is  unavoidable . Most  of  the  reflectance  values  from  snow  cover  were 
screened  out;  however,  some  were  retained.  (Note  brighter  area  over  Sierra 
Nevada.)  The  brighter  values  normally  obtained  from  desert  topography  remained 
and  are  included  in  the  satellite  cloud-cover  depiction. 

VUKNC 
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FIGURE  10.  DOWSIkEAM  TROUGH  BLOCKS  WEST  COAST  RIDGE — ;ANUARY  18 
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FIGURE  U.  HEAVY  RAIN  '.ITVlATK'H  FOR  t»»-.nCRtl  CALIFORNIA—  JANUARY 


Jp 

ir#i4i^SB 

Uf.AKETAiF  I'N  7‘>-u 


Feptember  197 


V»  ''.'I'.lii*  j'i  • i ?!  :'KC  at.”  1 'A  • . . 'VA>  'iiMui!' 
at  wary  :*;• , !•,  • 


FKbKUARY  WKATJIKli  PA'i  ' HN. 

•■obruary  : s a stormy  month  similar  to  .January,  (owcr,  toward  t ..*•  end  ■ the 
month  there  an-  some  signs  o.’  spring  arriving  ar.  blacking.  pattern:,  increase  in 
frequency  and  mean  temperature:  In  rising..  February  is  .1  shorter  than  . an- 

:ary.  This  affects  monthly  statistics,  an  i when  not  taken  into  account  can  give 
the  wron;  impression  regai-din,  increases  or  decreases  oi'  phenomena  "ro::.  January 
to  February. 

1 • Pi  p-  r A i r 

a)  Normal  Patterns..  Normal  /ebruary  900-mb  .'low  is  given  in  . . .ure  1.  The 
■hauufs  from  January  (dashed  lines)  are  very  .".nail.  The  day-to-day  /ar 
lability  of  ‘jOO-mb  heights  (Figure  :>)  also  changes  very  little. 

h>  Predominant  Ci  rculation  Typos  [ Lj.  '.onai  t.ype  ft  1 occurred  most  frequent- 
ly, timer,  out  \y'  a w ' rile r sample  of  j‘r  . This  type  usually  persisted 
only  a day  and  therefore  must,  he  considered  a transitional  type  in  Feb- 
ruary. The  most  predominant  February  types  were  those  involving  a ridge 
of'  the  coast,  i.e.,  types  t,  7,  and  9.  Type  9 is  given  in  Figure  i. 
These  types  are  quite  persistent  once  established. 

The  least  frequently  observed  types  are  those  involving  a 'rough  over 
the  region  or  along  the  coast,  -type  t given  in  Figure  U I an  example, 
occurring  only  11  times  in  < H winter  cases;  and  type  lb  (not  given)  oc- 
curred only  17  in  98  cases. 

These  trough  types  are  transitional  except  when  associated  with  blocking 
situations . 

c ) fpecific  rlxamplcs  of  Significant  February  Developments . 

(1)  'locking . Hex-type  blocking  patterns  (.2]  are  on  the  increase  :ii- 

matologically  during  February  (see  Figure  9a).  The  longitude  of  the 
block  (i.e.,  the  split)  is  most  frequent  around  150°H  (see  Figure 
9b).  Obviously,  this  year  the  frequency  of  blocking  can't  increase 
much-~if  at  all--as  a blocking  pattern  existed  through  most  of  Jan- 
uary 19/il . However,  it  is  a pattern  that  should  always  be  kept  in 
mind  over  the  next  four  months,  because  it  is  so  persistent  (usually 
lasting  10  days  or  more).  This  persistence  often  results  in  a week 
or  more  of  abnormal  weather.  A recent  example  was  the  devasting 
rains  of  the  Pacific  Northwest,  in  January  197^ • 

Much  of  February  .!•/  i was  characterized  by  blocked  flow  (note  •’ig- 
ure  (')•  • pl.lt  flow  (conriuen t)  persists  over  eastern  Pacific  through 
the  /tii,  and  a ridge  persists  over  the  region  through  the  1,1th.  The 
rattier  strong,  trough  approaching  the  Jest  Coast  on  the  nth  is  re- 
lueed  to  a small  indentation  of  this  ridge  by  the  7th.  Cut-off  de- 
velopments as  shown  from  the  fth  to  1th  in  vicinity  of  135W  are 
typical  in  blocked  flow.  .'’ebruary  l‘h  9 was  one  of  trie  warmest 
'obruarys  on  record. 

igure  7,  February  19-PI,  l'i(  ”,  shows  one  of  the  typical  beginnings 
of  a blocking  pattern.  The  PK  model  usually  forecasts  this  type  of 
P-velopment . 

ie  problem  with  handling  blocking  patter: .3  is  that  v,"  try  t ter- 
minate them  too  soon.  Climatology  say:  that  if  a 1 l---  ercicts 
i'or  .1  day s , there  Is  an  too  chance  ) ! w.  1 las*  for  .ays  or 
more.  Flgur*  rt  ir  an  example.  1.  tin-  ! 'ith  it  look.  as.  if  the 
westerlies  are  -onnoildatlng  only  to  tiave  the  block  split 
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reappear  on  the  IMh.  The  map  ■'  the  lbth  Is  somewhat  similar  to 
the  19th  (Figure  V). 

it  Is  wrong  to  believe  that  rapid  cyclogenesis  will  not  take  place 
in  blocked  flow.  February  lb-lf,  1999  (Figure  9),  shows  explosive 
cycloeenesls  off  the  West  (,'oast  during  slocking.  Satellite  pic- 
tures probably  give  the  best  indications  of  such  rapid  developments. 

(2)  1)1  fluent  Troughs . Previous  monthly  weather  pattern  discussions 

have  called  attention  to  the  development  of  negative-tilt  difluent 
troughs.  A good  February  example  is  'irure  10  (February  8-10,  1955). 
The  dlfluence  (i.e.,  spreading  of  the  contours  downstream',  is  prob- 
ably more  important  than  the  tilt,  at  least  In  winter.  Note  the 
development  of  a posi ti ve-tilt  difluent  trough  in  figure  11  (Feb- 
ruary 12-ly,  196^)  and  zero-tilt  di fluent  trough  in  Figure  12 
(February  28-29,  19(11 ) . 

(5)  ..etrogress lor..  Long-wave  discontinuous  retrogression  is  ar.  impor- 
tant development  to  look  ,-or  all  months  of  the  year.  The  weather 
consequences  are  especially  important  in  winter.  The  case  of  Feb- 
ruary 17-19,  1900  (Figure  15),  is  of  special  importance  when  com- 
pared with  the  1965  blocking  regime  given  in  Figure  ( . In  1955 
the  troughs  approaching  the  West  Coast  weakened  as  they  moved  in- 
land. in  contrast,  the  1950  trough  intensified.  Tne  clue  to  the 
difference  was  the  retrogression  of  the  long-wave  trough  in  l k ; 
from  around  179  F on  the  17th  to  150i£  on  the  19th.  The  trough  at 
135W  on  tiie  17th  subsequently  deepened  and  retrogressed  the  Norfh 
American  long-wave  trougli  with  strong  eyclogenesis  over  the  Teste rr 
Kegion. 

(9)  Fd  rong-W  i nd  hi  tuati on . damaging  strong  winds  in  Wash  in, ’.tori , uregon, 
arid  Montana  are  often  associated  with  a short-wave  tr;ugh  moving 
througti  a stationary  long-wave  ridge;  a situation  when  you  don't 
normally  look  for  damaging  weather  phenomena,  Figruary  15-15 , 1972 
(figure  lb ) , is  an  example.  Gusts  to  38  mph  were  observed  at  Seat- 
tle, with  lib  mph  at  Richland,  Washington;  and  82  mph  at  Havre, 
Montana.  Another  example  is  February  10,  1971  (Figure  15).  Wind 
and  dust  storms  occurred  in  eastern  parts  of  both  Washington  and 
Oregon  on  the  10th. 

strong  canyon  winds  in  Utah  are  common  occurrences  in  ebruary  when 
closed-low  situations  develop  such  as  given  in  -‘igure  if  (February 
19-20,  I97I).  Note  the  development  of  this  closed  low  was  associ- 
ated with  a negative-tilt  difluent  trough. 

■Su  rface 


a)  Cyclonic  Activity.  in  February  the  westerlies  at  low  latitudes  are 
normally  stronger  than  during  any  other  month.  This  feature  can  be 
associated  with  the  presence  of  a secondary  storm  track  from  the  eastern 
i’acific  across  northern  California  into  Nevada  (Figure  17).  Other  storm 
tracks  in  February  are  quite  similar  to  the  January'  patterns  with  maxi- 
mum cyclonic  activity  in  the  Gulf  of  Alaska.  The  Aleutian  low  is  not 
quite  as  deep  as  in  January,  and  is  displaced  about  5°  eastward  (Fig- 
ure 18). 

b)  Ant icyclonlc  Activity . The  principal  anticyclonic  tracks  for  February 
closely  resemble  those  for  January  in  all  parts  of  the  Northern  Hemis- 
phere. The  Great  basin  high  which  had  been  so  well  established  from 
November  through  January  now  weakens  considerably.  i’his  hig.h  (.'igure 

18)  is  now  replaced  by  a col  area  on  the  February  mean  sea  level  pressure 
chart. . 

free j pltat ion 

-'ebruary  precipitation  over  most  of  the  Region  Is  less  than  In  January  ( ’igure 
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1 *).  -’ho  mil  i r i except  i ' M 1 1 » this  i.atfern  i ■:  .'outm-  i*r  • Cal  1 foru  l A , w'.^r-  so:::< 
loc.at  I one.  - -fake  rs.  fi  o 1 d , . .anduere  , .''.anta  '-iirla,  r x.'imple  -show  ih.-g  'e  1.  rua  ry 
Is  the  we  t.  to  s t.  month  or  the  yen  r.  If  ■'cnrunry  : roc  Lp.  i tat  ion  were  normalize!  o 
1 day:;  like  January  Instead  : d days , about  \ (%  of  call  Pomla  l oration:  would 
■how  n ''ebruary  maximum.  Over  t tie  Pacific  Northwest , February  precipitation  ' r, 
ok  January ; the  number  of  rainy  days  Is  generally  reduce!  tjy  ■ -h  days  ar 
compared  to  January.  In  eastern  Montana,  Web  rua  r*y  1:  the  driest  month  c;'  the 
year--detal  led  comparison  of  February  precipitation  with  January  Is  riven  In 
i rures  00  an  1 PI. 

n)  ■ 'now . Much  of  the  precipitation  of  the  Int<  i in  tain  Ar<  a continues  t 
'all  as  snow  or  rain  changing  to  snow.  The  rr  unta! n areas,  continue  to 
receive  appreciable  snow  to  all  to  their  seasonal  snow  pack. 

d storms  and  floods.  /ebruary  Is  a major  storm  month,  much  1.  e January  ■ 
Marly  spring,  winds  and  duets  to rms  in  the  Columbia  !'o;  In  of  .•..'•shin  tor. 
and  •.  rcf'on  make  their  'first,  appearance  in  'ei  maty.  •'»bru«ry  mar-.s  t).e 
first  month  when  funnel  clouds  are  reported  in  southern  Ca  j ; orr.’.a  an! 
southern  Arizona,  and  waterspouts  Just  offshore  of  southern  ’all  forn’.  a. 
•looii  i ng--due  to  Ice  jams  from  rain  falling,  on  snow  nack  am'  r the 
frozen  ground,  etc . --becomes  more  common  in  .<’e:  ruary . .dome  of  the  major 
floous  in  recent  years  were: 

(!)  /ob ruary  C.'-'lA,  M/fj.  '•■' lood Ing — rapid  snowmelt  in  Arizona  foun- 
tains resulted  In  FTooding  over  (ilia  River  basin. 

(J’)  ■■'ebruary  A -m,  toy  . Heavy  rains,  winds,  and  floods  southern 
fall fornla.  Most  lamaring  on  10th  and  J 1th . Numerous  mud  and 
earth  :;lldes.  Trees  uprooted  in  fan  Diego  County. 

( j)  ''ebruary  -j.  IjYP.  Wind,  rains,  and  floods.  - west.. ■ vn  ashing.*  ->n 

to  northern  California.  •Wooding  and  slides. 

(A)  "'ebruary  id-PO,  loyi . :'loods — eastern  Montana.  Snow  .aelg  arid  ice 
jams  cans! nr,  flooding  on  numerous  rivers. 

('»)  fecruary  Po-id  , Ig  •■  Winds,  rains,  and  floods  - -cent  rn  1 anu  south- 
ern California.  Heavy  rains  gave  'Loo ding  and  slides.  ivelve 
people  killed.  Max  storm  precipitation  over  PA  inches. 

(’  ) ■'<  bruary  7-ij,  1.Q?:1.  [floods — o uthea c te rn  Idaho,  eas  t rn  ;.c/a  ia, 

and  northern  Utah.  Rain  on  snow  and  frozen  ground  resulted  in  many 
/alley  floods;  max  record  flood  on  Portneu  ' River,  la ho . 

•'ehruary  Jony.  flood  i ng- -.'..lake  River  and  tributaries  in 

southern  Idaho,  eastern  Oregon,  and  southeastern  Kashin  -ton.  floods 
row  rain  on  snow  or  frozen  ground. 

( d ) february  0-1.',  l«d‘)l.  lood  lug — western  Washington.  Heavy  rains 

gave  severe  f loodj  ns  on  streams  and.  rivers. 


other  si, 
a ry  w: ■ re 


J. nil':  cant  storms  and/or  weather  events  over  the  Western  Region  In  Petru- 

(!)  ■'ebruary  , l'Xi.  df°  in  ios  Ang.e les  — highest  February  temperature. 

(f)  ■'el.rnary  A-'.,  l1//  • lee  and  glaze  storm,  northwester!.  ; regon . 

(■<)  enruary  S , Iti. iy . fan  .franc  i seo 1 s great  snowstorm-- d . Y incites  iown- 

lown;~  7 Inches  western  hills. 

(A)  february  ■ ■ , I'd* -6.  Windstorm,  southern  ..ashlngton  and  southern  re  - 
g.on.  Winds  reached  LOO  mph  along,  coast  and  60-7*0  mph  inland  valley. 
Extensive  damage  southeastern  Wash inr.ton. 
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(5)  /ebruary  •),  loji.  . evere  c 11  wave.  Tempo raturee  reached  -fc6° 
Riverside  Ranker  .‘tat ion,  Yexlowstone  Park. 

('  ) 'ebruary  10,  i t'fL.  Winds  and  severe  duststorm,  eastern  Washington 
and  eastern  Ore con . 

(7)  i-'ebruary  , l j(\‘ . Windstorm,  Washington,  northern  Tda/r  , and 

western  Montana.  Seattle,  oH  mph;  near  Richland,  lit  mph;  and 
Havre,  82  mph. 

(H)  •'ebruary  18-15,  1*70.  : ant.a  Ana  windstorm,  southern  California. 

(7)  .''ePn.iary  20,  iOYl.  Windstorm,  northern  Utah.  Damag.ing  east  canyon 
winds  along  Wasatch  • ront . 

(10)  -'ebruary  , !/’■■/.  lioavy  snows  and  windstorm  in  JJevada.  'Worst 

storm  period  in  years.  Heavy  snows  into  Utah. 

(11)  Warmest,  Kebruarys  in  past  decade  were  1068,  19t-7,  and  i/". 
t . i'eiiipe rature 

-'ebruary  marts  the  t'irst  month  when  mean  temperatures  start  their  upward  seasonal 
climb.  noth  maximum  and  minimum  temperatures  in  'ebruary  average  1 to  u°  warmer 
than  January.  Nevertheless,  the  all-time  record  low  temperatures  have  occurre-a 
in  i-'cbruary  at  some  locations  in  the  states  of  Montana,  Oregon,  Utah,  and  Wash- 
ington. .he  threat  of  freezing,  temperatures  decreases  considerably  over  the 
agricultural  areas  of  southern  California  and  southern  Arizona. 

9.  Aviat  ion  Weather 

a 1 lienerai  Weather.  Cl  imatoio;* icaily , -’ebruary  is  considered  the  last  win- 
ter month.  Although  in  general  its  characteristics  are  similar  to  De- 
cember and  January,  some  weather  changes  signal  the  coming  of  tne  spring 
season . 

Wtorminess  continues  to  dominate  most  of  the  Region  during  this  month 
wi  Lii  s,omo  areas  in  southern  California  receiving  their  highest  monthly 
rainfall  of  the  year  during  /ebruary . Arctic  outbreaks  are  still  a prob- 
lem i ver  the  northern  portion  of  the  Region.  So  in  general  the  aviation 
’orecaster  continues  to  be  plagued  by  weather  hazards  similar  to  those 
if  ti-.e  previous  two  months . 

b!  o.  . Daylight  shows  a substantial  increase  during  February  with  approxi- 
mately one -and-a- half  hour's  gain  at  50°  latitude,  a little  ever  an  hour 
at  to  latitude,  and  a little  less  than  an  hour  at  15°  latitude.  This 
rain  in  solar  insolation  during,  the  month  shows  as  a significant  decrease 
lens<  f g occurrences,  i .0. , 25  to  50  percent  at  many  valley  locations, 
iiov/ever,  there  are  some  locations  which  show  no  appreciable  change  in 
lense  fog,  occurrence  between  January  and  -’ebruary.  'This  decrease  in  fog 
is  especially  significant  in  the  valleys  of  Idaho,  western  regon,  and 
California.  Also,  coastal  cloudiness  chows  a decrease  from  January.  As 
in  January,  overrunning-type  weather  continues  to  be  a problem  luring 
'ebruary . 

0)  Examples : fiic  following  are  a few  comparisons  between  January  and  7ebru- 
nry  at  a number  of  Western  Region  airports: 

W ADH I H(i  IDN  ulyiapla,  ."eat  tic:  flight  lecreasc  in  heavy  occurrence 

and  in  IRK  cond.it  ions  . 

■fpokane : Average  20->i  decrease  in  iieavy  fog  occurrence. 

4 « 

Average  ‘ ,0>,  decrease*  in  heavy  -’og  occurrence. 


1|  1 


Yak ! ma: 


AFKi'AO 


feptember  1975 


. i.iiiMN 


Fort. land:  Continued  decrease  in  low  ceilings  arid  fog  oc- 

currence . 


M 1 NTANA 

1 UAIIO 


N >:  V A i >A/t  ITAi ! 


All  Ii '.OKA 


Mod ford:  Ave rage  ' ' ' Increase  in  neavy  for.  occurrence . 

Great,  Falls:  Flight  increase  In  ceilings  below  1000  feet 
and/or  vis  lb  11  it  i or  oelow  3 miles.  Winds  still  a problem. 

liaise,  Lewiston:  Average  25/  decrease  in  heavy  fog  occur- 
rence . 

Pocatello:  Average  75/  decrease  in  heavy  fog,  occurrence. 

Klko:  Little  significant  change  from  January. 

he i io : Decrease  In  heavy  fog  and  low  celling  occurrence. 

Phoenix,  Tucson,  Winslow:  Low  ceilings  associated  with 
winter  storms  still  a threat . 


Prescott : best  chance  of  heavy  fog  occurrence. 

('Aid  ' iKNIA  cawersf  .el  1 : Average  i.O'/i  decrease  in  heavy  fog  occurrence 
and  average  3/  decrease  in  occurrence  of  visibilities  of 
2 miles  or  Less.  Also  wettest  month. 

Burbank,  ios  Angeles:  Average  25'/’  decrease  in  heavy  fog 
occurrence . 


: 

I 

i! 


•'res  no,  Baer  amen  to:  Average  ^ 0/  decrease  in  hea'/y  fog  oc- 
currence . 

Ked  Bluff:  Average  i lr%  decrease  In  heavy  fog.  occurrence 
and  sharp  decrease  in  TFK  weather. 

.'an  'rancn'.co,  .'ant  a Maria:  tittle  change  in  ncavy  fog  oc- 
currence. 

.'.an  Diego:  Most  frequent  raontii  of  visibil  it'  ••:;  zero  to 
one  -half  mi  L>’ . 


Ma  ri  ne  •.;•  at  her 


a)  . w • 11  s ■ In  February  the  primary  storm  tracks  continue  alon;  ttie  Aleutian 
iiain  and  cross  the  Gulf  of  Alaska  (see  Figure  17).  The  tracks  in  the 

Gulf  of  Alaska  shift  slightly  northward  in  ''ebruary.  Comparison  of  the 
mean  sea  level  pressure  charts  for  January  and  February  (see  Figure  18) 
indicate  a slightly  weaker  gradient  in  'ebruary.  Therefore,  we  would 
expect  swells  to  have  a similar  distribution  along  the  West  Coast  but 
have  slightly  lower  amplitude.  The  winter  season  wave-height  charts  art' 
given  in  Figures  17 -to  19  of  Technical  Attachment  No.  73-^2. 

b)  Goa:: tal  Wcathe r . The  climatology  of  coastal  stations  indicates  a de- 
crease i n the  mean  wind  speed  along  the  Oregon  and  Washington  coasts. 
However,  winds  along  the  California  coast  increase  in  February.  There 
is  a marked  tendency  toward  a decrease  in  cloud  cover  and  number  of  days 

I-  with  heavy  fog,  in  February. 

| 

■ ! . Agri  -ul  lure 


'obruary  is  still  considered  a winter  month,  bu 
.•/‘•r  lost  o.  the  region.  ield  activities  begi 
ally  in  portions  of  the  Pacific  Northwest.  Plowing 
now  under  way.  These  operations  can  be  hampered  by 
cipitation  and  by  strong,  wind  conditions.  Pastures 
areas,  with  slight  growth  in  winter  wheat. 


temperatures  bet  ' :i  to  moderate 
to  increase  this  month,  especi- 
and  pruning  one  rat ions  are 
prolonged  periods  of  pre- 
aro  greening,  up  in  some 


50 
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-'rost-protoctlon  activities  continue  In  the  upri cultural  vai ley:;  of  California 
southward  Ir.V.  Arizona.  Picking  of  navel  oranges  and  grapefruit  in  the-  citrus 
Ustrlct.r.  remains  active.  Valencia  oranges  continue  to  make  Rood  growth,  and 
the  harvest  begins  in  February.  If  rain  has  been  Jacking,  irrigation  of  groves 
1 s unde  r way . 

A I r Poll  lit Lon 

figure  1H  shows  that  the  contra!  pressure  of  tin  Croat  ..as In  high  has  decreases 
ivor  two  millibars  from  the  previous  two  months,  fog  and  pollution  episodes  are 
Loss  frepuont , shorter  duration,  and  not  as  severe  as  observed  In  December  and 
anuary.  Pollution  problems  can  increase  in  the  valleys  of  California  arc  Ari- 
zona. i '7.o no  again  becomes  one  of  the  predominant  pollutants  due  to  the  increase 
in  the  sun's  anj  Lo  and  due  also  to  meteorological  conditions  that  result  in  less 
offshore  flow. 

.'.now  Avalanche  Patterns 


x tended  periods  of  cold  weather  in  January  are  often  followed  by  warm  periods  in 
ebruary.  The  cold  periods  generally  end  with  several  inches  of  'dry'1  snow  that 
changes  to  "wot"  snow,  further  warning  will  change  the  form  of  precipitation 
'rom  snow  to  rain.  Avalanches  result  as  the  snow  accumulates  on  the  hardened 
surface  beneath  it,  or  if  the  existing  snowpack  becomes  saturated. 

fueh  a s i iuaLi.on--minun  the  rain,  however--was  responsible  for  the  .ardner,  Idaho, 
disaster  of  ebruary  5,  I 'd'/.  Dine  houses  were  destroyed  or  damaged  ’ey  three 
slides.  Numerous  smaller  slides  were  additionally  reported  lri  the  Wallace- 
ardner-, ,e  Hogg.  area.  One  person  was  killed  and  several  were  injured,  some  ser- 
iously. crane rat ures  during  the  last  week  of  January  ranged  from  20  degrees 
above  zero  to  Id  degrees  below,  .anuary  U and  the  first  few  days  of  February 
: rough!  significant  warmings  to  the  area,  by  ''ebruary  5,  the  daytime  temperature 
reached  ■'>  degrees,  ilnow  depths  increased  by  some  33  .inches  in  this  same  perioi. 
lie  new  snow  on  the  hard  crust  created  the  hazardous-  conditions. 

'rbruar.v  cat  also  i ring  large  falls  of  "cold"  snow,  between  1 p.m. , February 
lo,  1 J‘y >,  and  j p.m.,  'ebruary  11,  -di  inches  of  snow  'ell  at  Ketchu...  and  nearly 
• > Inches  on  fal  i fountain  in  fun  Valley.  The  ski  area  on  bald  Mountain  was 
■losed.  ’ive  avalanches  occurred  and  demolished  two  11  l't  houses,  partially 
burying  one  lift  operator,  other  operators  escaped  by  climbing  th<  lift  towers. 

« no  slide  crossed  throe  avalanche  stabilization  benches,  figure  PP  shows  the 
synoptic  conditions  prior  to  the  avalanches. 

lo.  fatel i i to  Meteorology 

A summary  of  mean  cloud  cover  for  'ebruary  at  1 1 00  :,.'f  is  shown  in  Igure  Pg 
i see  'igure  PI  in  WK  Technical  Attachment  Y4-1  for  comparison) . Tn  these  fig- 
ures the  darkest  shade  (black)  i.s  0 uctac.  ranging,  to  a pure  white  scale  r 8 
o etas  cloud  cover.  These  cloud-covor-depictlon  photos  rive  mean  values  for  a 
four-year  period  from  10'  Y to  17(0.  The  instantaneous  view  at  lbOO  hf.T  shows  a 
reluct,  io.u  of  cloud  cover  greater  tnan  *1  octas  along  t.i.e  coasts  of  .arnington  an  t 
regon  and  in  the  . ' nak e itiver  Valley.  ince  these  were  obtained  by  computer 
processing  of  reflectance  in  the  visible  spectral  range,  come  contamination  Is 
unavoidable.  Most  of  tne  reflectance  raluec  from  snow  cover  were  r reened  out; 
However,  some  were  retained  (note  brighter  area  over  ijlerra  Nevada).  The 
; Tighter  values  normally  obtained  from  desert  topography  remained  and  are  in- 
cluded in  the  satellite  cloud-cover  depiction. 

\K  ■Tlff'INCT,:' ; 

( .1 ! AIK!  til.  1 A , RICHARD  P. , "Precipitation  Probabilities  in  the  Western  Region 
Acs  >c  i.ated  with  Winter  500 -mb  Map  Types." 

[.•)  KKX,  i).  To  11  us , Vol.  p.  No.  1950. 
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FIGU?  10.  tCGATIVE-IILT  DIFLUENT  TROLCH 
DEVELOPMENT,  HMJfiPY  3 - 10,  ]%r>. 
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FIGURE  15.  STRONG  WIND 
SITUATION  IN  EASTERN 
PARTS  OF  WASHINGTON  AND 
OREGON,  FEBRUARY  10, 
1971 , 
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DISTRIBUTION  LI ST 


MAC/DAPE 
MAC/ HO  (AWS) 
MAC/ IOIS 
MAC/O IP 
MAC/XPPE 
AWS/ DN 
1WW/DON 
30WS/D0N 
2WW/DN 
3WW/DN 
1 2WS 
26WS 
5WW/DN 
5WS/DON 
2 AWS / DON 
25WS/DON 
7WW/ DN 
15WS/DON 
AFGWC 
2WS/DOU 
Det  2/2WS 
Det  23,  2WS 
Det  30S2WS 
Det  6 , 5W5\ 
Det  7,  5WS 
Det  58,  5WS 
Det  2,  7WW 
Det  11,  7WW 
Det  14,  7WW 
Det  2,  9WS 
Det  3,  9WS 
Det  7,  9WS 
Det  9.  9WS 
Det  11,  9WS 
Det  13,  9WS 
Det  1,  12WS 
Det  3,  12WS 
Det  4,  1 2WS 
Det  6,  12WS 
Det  11,  12WS 
Det  6.  1 5WS 
Det  8,  15WS 
Det  7,  24WS 
Dot  17,  24WS 
Det  11,  2 5WS 
Dot  12.  25WS 
Det  14,  2 5WS 
Det  15.  25WS 
Det  16,  2 5WS 
Det  18.  2 5WS 
Det  29,  25WS 
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1.1.'  1 C.  TKCHfi  ICAi.  NOTES. 


Numbe  r 

Ti  t Le 

Date 

n- 1 

Interim  I nr. true t ions  for  the  Use  o^'  Air  .stagnation  Weather 
'harts  and  Messages  (AWS  distribution  only) 

Jan 

73 

75-2 

The  ocheltree  tornado,  A Case  Study  (AD-708391) 

Mar 

73 

75-5 

Mating  or'  Seminars  Available  at  Bn  AW:'.,  AWS  Wings,  and 

AKGWC  (AWS  distribution  only)  (AD-707043) 

Mar 

73 

73-4 

USAFKTAC  Refractive  Index  Gradient  Summaries  (AD-752501) 

Apr 

73 

73-5 

Short-Range  Weather  Forecasting:  Recent  Developments  in  Air 
Weather  Service,  Dug yes ted  Techniques  (AWG  distribution 
only ) 

May 

73 

7 5-' 

A Resume  on  the  State  of  the  Art  for  Snow  Fo recasting 
(A  >-757214) 

Jul 

73 

74-1 

Atmospheric  Moisture  Parameterization  (AD-'7848l4) 

Jan 

74 

'.'4-2 

Development  of  a Uridded  Data  Base 
(Publication  delayed) 

Apr 

74 

74-  ■; 

A Precipitating,  Convective  Cloud  Model  (AD-A002117) 

May 

74 

74-4 

A Synoptic -Scale  Model  for  simulating  Condensed  Atmospheric 
Moisture  (AD-A002118) 

Jun 

74 

75-1 

Estimated  Improvement  in  ''orecasts  of  the  SAA13AR  Hurricane 
Model  Using  the  Airborne  Weather  Reconnaissance  System 
(ad-aoo4o97) 

Jan 

75 

75-2 

Spring  Weather  Patterns  of  the  Western  United  States 
(Reprints)  (AD-A006691) 

Mar 

75 

70-3 

Summer  Weather  Patterns  of  the  Western  United  States 
(Reprints)  (AD-A009850) 

May 

75 

70-4 

Autumn  Weather  Patterns  of  the  Western  United  States 
(Reprints)  (AD-A013801) 

Jul 

75 

70-0 

Winter  Weather  Patterns  01'  the  Western  United  States 
(Reprints)  ( ) 

Sep 

75 

i 
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